Effects of peroxisome proliferator-activated receptor gamma ligands ciglitazone and 15-deoxy-delta 12,14-prostaglandin J2 on rat cultured cerebellar granule neuronal viability.
Peroxisome proliferator-activated receptor gamma (PPARgamma) has been the focus of studies assessing its potential neuroprotective role. These studies have shown either neuroprotection or neurotoxicity by PPARgamma ligands. Comparison of these studies is complicated by the use of different PPARgamma ligands, mechanisms of neurotoxicity induction, and neuronal cell type. In this study, we compared the effects of the synthetic PPARgamma ligand ciglitazone with an endogenous PPARgamma ligand, 15-deoxy-delta(12,14)-prostaglandin J(2) (15-deoxy PGJ(2)), on inherent neurotoxicity and neuroprotection using a reduction in extracellular KCl in rat cultured cerebellar granule neurons (CGN). We also assessed the effects of these ligands on c-Jun protein expression, which is up-regulated on induction of low-KCl-mediated neuronal apoptosis as well as being associated with PPAR in other cell types. We showed that PPARgamma mRNA is expressed in CGN cultures and observed ciglitazone- and 15-deoxy PGJ(2)-mediated inherent neurotoxicity that was concentration and time dependent. c-Jun was only modestly increased in the presence of ciglitazone but was markedly up-regulated by 15-deoxy PGJ(2) after 12 hr. Treatment of CGN cultures with ciglitazone simultaneous with KCl withdrawal resulted in a modest, time-dependent neuroprotection. Such neuroprotection after KCl withdrawal was not observed with 15-deoxy PGJ(2). Despite the absence of neuroprotection, 15-deoxy PGJ(2) markedly inhibited the early up-regulation of c-Jun during KCl withdrawal. These studies suggest that ciglitazone and 15-deoxy PGJ(2) have markedly different effects on inherent and low-KCl-induced toxicity and c-Jun expression in CGN, indicating potential non-PPARgamma mechanisms.